Introduction
Eucnemidae is globally distributed, found on all continents except for Antarctica, and is comprised of 1900 species in 200 genera (Blackwelder 1944 , Muona 1987 , 1993 , 2000 & 2010 , Otto 2016 , Vahtera et al. 2015 . Eucnemidae is most diverse in the subtropical and tropical regions of the world, with representations in the temperate and boreal regions. The term "False-Click Beetles" has been used to distinguish the family from the true click beetles on a belief these beetles are unable to click (Muona 2000) . However, many species have the ability to click and in doing so produce a series of audible sounds, forming a defensive strategy to startle any would-be predators (Muona 1993) . The common name is still in use, but Eucnemidae is distinguished from Elateridae by the subterminal attachment of the pedicel to the scape of the antenna (terminal in Elateridae). Association with fungus present in dead wood and trees within forest ecosystem is an important factor in the family's role in forest regeneration, especially in tropical regions (Muona 2000; Otto 2016 ). Species of Eucnemidae are also good indicators of diverse forest structures (Muona 2000) . I report here on the eucnemid fauna of Peru, as part of Caroline Chaboo's 'Beetles of Peru' project (see Chaboo 2015) .
Characterization of Eucnemidae: Length 1.5 -40.0 mm; body moderately elongate to very elongate; vestiture of recumbent setae often present, usually unicolored, sometimes bicolored; flat, scale-like setae present in some; color uniformly light brown to black, sometimes bicolored or metallic; head deeply inserted into prothorax, somewhat hidden above, strongly transverse, somewhat declined; antennae inserted in front above frontolclypeal region; antennae 11-segmented (rarely 12-segmented), variable in length; scape elongate, inflated; pedicel small, globular, subterminally attached to scape; antennomeres moniliform, capitate, clavate, serriform, filiform, pectinate, bipectinate, biserrate or flabellate; mandibles either stout, with a basal ventral tooth or slender, without teeth; eyes small or large, incised in some groups; pronotum quadrate, longer than wide or wider than long; widest in middle, often parallel-sided or arcuate laterally; disc convex, usually with impressions or gibbosities; lateral pronotal ridge present, usually simple and well developed or serrate and divided; hind angles variably developed; hypomera without antennal grooves, with notosternal antennal grooves, or with lateral antennal grooves; lateral antennal grooves either shallow or deep, wide or narrow, basally opened or basally closed; prothoracic sternal spine either poorly developed, low or high and truncate; elytral striae absent to well developed; interstices usually elevated; metathoracic coxal plates either wider mediad, parallel-sided or wider laterad; male prothoracic tarsomere I with or without sex combs; male sex combs either basal and straight, basal and curved, encompassing the entire length or apical; lateral surfaces of mesothoracic and metathoracic tibiae either with setae only, setae and transverse rows of spine combs or setae and irregularly placed spines; tarsomere IV either simple or excavate-emarginate; pretarsal claws either serrate, simple or basally toothed; last visible ventrite apically rounded, strongly produced, truncated or bispinose; male aedeagus extremely variable, trilobate; female genital tract variable (Muona 1993 (Muona & 2010 Otto 2016 ).
Distribution and habitats:
Eucnemids occur largely in woodlands and forests, especially with a diverse forest structure and an abundance of dead wood for breeding. Adults are typically found in the tree canopies and on/under tree bark. Many species are nocturnally active and some may be attracted to artificial lights. Adults of some species are diurnally active, especially deep within the forest system. Little is known about food preferences, if any, of adults. Adults are strong fliers and capable of traveling great distances. Some flightless species are also known, especially those isolated and confined to islands.
Known larvae burrow in moist dead wood, hard seasoned wood or thrive in the soil near the roots of dead/dying trees. Fungi are usually present where larvae have been found in those situations. Larvae in these settings may be feeding on fungal mycelia or hyphae present in the surrounding wood. Some believe larvae have a liquid diet, where extra-oral digestion may take place when larvae re-ingest digestive juices after breaking down hyphae from the wood.
Collecting Eucnemidae: Many specimens from previous surveys in Peru have been taken largely from flight intercept traps, especially Malaise traps. Some specimens were taken in canopy Malaise traps. Specimens of Eucnemidae can also be taken by examining surfaces of tree, especially beneath the bark. As alluded to above, another technique used for collecting eucnemids includes the use of light traps. Lengthy series of eucnemids, including larval types can also be reared (e.g., Otto 2015; Otto & Gruber 2016) . That technique is also useful in obtaining biological information to expand the current, often scant information in literature.
Methods
Checklist: Data presented were derived from several sources. Some are from Blackwelder (1944) and Vahtera et al. (2015) . Vahtera et al. (2015) added 39 new, undescribed species to the Peruvian fauna, which were collected in the Loreto Region from two distinct forest systems. These 39 undescribed species are currently part of the Neotropical Eucnemidae revision led by Jyrki Muona, in which he will be describing and naming these species. These species are listed herein as 'n. sp.' The specimens studied from two museums have not been compared against any of the Vahtera et al. (2015) material. Those species are listed as 'species a, b, c or aa, etc..' as a means to distinguish these 'species' apart from both studies. Specimens identified to "near" species are listed, along with an explanation as to how it differs from that named species. All others identified to species have been identified based on translated, interpreted information along with comparison against some authoritatively identified specimens in the GERP collection as noted for each identified species. Label data for newly recorded taxa in Peru are presented verbatim, with text for each individual label placed inside quotation marks and separated from an underlying label by a slash (/). Observed metadata for some labels are placed inside brackets. Each specimen deposited in the collection of the Global Eucnemid Research Project (GERP) bears a green framed white label, "Collection of the Global Eucnemid Research Project, (Robert L. Otto)". Finally, type localities are listed below for eucnemid species originally described in Peru.
Results
The checklist below indicates the eucnemid diversity in Peru as comprising three subfamilies, eight tribes, 30 genera, and ~107 species.
Checklist of Eucnemidae of Peru
Melasinae Fleming, 1821 Xylobiini Reitter, 1911 Xylophilus Mannerheim, 1823
Xylophilus othoides Fleutiaux, 1899
Distribution: South America -Brazil, Peru, Venezuela.
Material examined:
One specimen was available for study: "PERU: Pasco Dept., Villa Rica Rd., 1475 m, 10°47'6"S, 75°18'54"W, 15-18 Oct 1999; R. Brooks, D. Brzoska, PE-RU1B99 030C, ex: flight intercept trap" (SEMC).
Note: A second genus, Paraxylophilus Cobos 1964 is also distributed in the Neotropical region, with a single species, Paraxylophilus minutus described from Brazil. Cobos (1964) suggested Xylophilus othoides Fleutiaux 1899 may belong in that group. Identification of the species was made possible through translating and interpreting information from Fleutiaux (1899b) and further confirmed by an illustration in Teixeira and CasariChen (1994) . I have not been able to examine the type for this species and ascertain whether the species belong in Xylophilus or should be transferred to Paraxylophilus.
Dirhagini Reitter, 1911 Entomophthalmus Bonvouloir, 1871
Material examined: One specimen was available for study: "PERU: Tambopata Prov., Madre de Dios Dpto., 15km NE Puerto" / "Maldonado, Reserva, Cuzco Amazonico, 12°33'S, 69°03'W, 200m, Plot #Z2E17" / "28 June 1989, D. Silva, R.A. Leschen #314, ex., flight intercept trap" (SEMC).
Note: Identification of the species was made possible through translating and interpreting information from Fleutiaux (1934).
Entomophthalmus interruptus Bonvouloir, 1871
Distribution: Central America -Honduras, Nicaragua; North America -Mexico; South America -Brazil, Ecuador, Peru . Note: I have not been able to ascertain whether the species is undescribed or belong to an existing species unrecorded in Peru.
Entomophthalmus sp. b
Distribution: Peru.
Material examined: One specimen was available for study: "Peru: Madre de Dios Dept., CICRA Field Station. trail 6, research, plot, 12.55207°S 70.10962°W 295m, 7 -9.VI.2011, Chaboo team, Malaise, trap, PER-11-MAT-024" (SEMC).
Note: I have not been able to ascertain whether the species is undescribed or belong to an existing species unrecorded in Peru. Rhagomicrus Fleutiaux, 1902 9. Rhagomicrus interpositus Bonvouloir, 1872 Distribution: South America -Bolivia, Brazil, Colombia, French Guiana, Peru.
Material examined: One specimen was available for study: "PERU: Dept. Loreto, Campamento San Jacinto, 2°18.75'S, 75°51.77'W, 5 July 1993, 175-215 m, Richard Leschen, #33, ex: flight intercept trap" (GERP).
Note:
Identification was made possible through comparison of a single specimen against an authoratively identified specimen in GERP provided by Jacques Chassain. Cobos, 1964 Distribution: Central America -Panama; South America -Brazil, Peru.
Rhagomicrus quirsfeldi

Material examined:
One specimen was available for study: "PERU: Tambopata Prov., Madre de Dios Dpto., 15km NE Puerto" / "Maldonado, Reserva, Cuzco Amazonico, 12°33'S, 69°03'W, 200m, #Z2E16" / "24 June 1989, J.S. Ashe, R.A. Leschen #244, ex., flight intercept trap" (SEMC).
Note: Identification of a specimen was based on interpreting translated information provided by Cobos (1964) .
11. Rhagomicrus n. sp.
Distribution: Peru (Loreto Region).
12. Rhagomicrus sp.
Distribution: Peru
Material examined: Two specimens were available for study: 1, "Peru: Madre de Dios Dept., CICRA Field Station. trail 6 research, plot, 12.55207°S 70.10962°W 295m, 7-9.VI.2011, Chaboo team, Malaise, trap, PER-11-MAT-019" (SEMC); 1, "Peru: Madre de Dios Dept., CICRA Fld Stn. trail 6, research, plot, 12.55207°S 70.10962°W, 295m 9-11.VI.2011, Chaboo team, flight intercept trap, PER-11-FIT-018" (SEMC).
Note: I have not been able to ascertain whether the species is undescribed or belong to an existing species unrecorded in Peru.
Adelothyreus Chevrolat, 1867 13. Adelothyreus n. sp.
Distribution: Peru (Loreto Region).
Adelorhagus Horn, 1890 14. Adelorhagus n. sp.
Microrhagus Dejean, 1833
Microrhagus antennalis Fleutiaux, 1899
Distribution: South America-Bolivia, Peru.
Material examined: One specimen was available for study: "Peru, near Iquitos, 06-III-1997, colld by R.J. Buss" / "Collection of the Global, Eucnemid Research Project, (Robert L. Otto)" [green framed white label] / Microrhagus, antennalis Fleutiaux, Det. R.L. Otto, 2012" (GERP) .
Note: Identification of the specimen was based on interpreting translated information provided by Fleutiaux (1899a) . Type for the species were not examined during the study.
Microrhagus fragilis Bonvouloir, 1872
Distribution: South America -Bolivia, Ecuador, Guyana, Peru, Suriname, Venezuela. Note: Identification of these specimens were based on interpreting translated information provided by Bonvouloir (1872) . Type for the species were not examined during the study.
Microrhagus neglectus Bonvouloir, 1872
Distribution: South America -Brazil, French Guiana, Peru.
Material examined: One specimen was available for study: "Peru: Madre de Dios Dept., CICRA Fld Stn. trail 6 research, plot, 12.55207°S 70.10962°W, 295m 11-13.VI.2011, Chaboo, team, canopy Malaise, bottom, sample, PER-11-CMB-002" (SEMC).
Note: Identification of the specimen was based on interpreting translated information provided by Bonvouloir (1872) . Type for the species were not examined during the study. Fleutiaux, 1934 Distribution: South America -Brazil, Peru. ing translated information provided by Fleutiaux (1934) . Type for the species were not examined during the study. Coordinates for San Pedro is 14.187073°S, 71.343098°W.
Microrhagus striatus
Microrhagus striolatus Bonvouloir, 1872
Distribution: South America -Brazil, Peru.
Material examined: One specimen was available for study: "PERU: San Martin, Escalera Lodge, Tarapoto, 9-12-X-2012, J.B. Heppner 435m" / "Collection of the Global, Eucnemid Research Project, (Robert L. Otto)" [green framed white label] / "Microrhagus, striolatus, Bonvouloir, Det. R.L. Otto, 2015" (GERP) .
Note: Identification of the specimen was based on interpreting translated information provided by Bonvouloir (1872) . Type for the species were not examined during the study. Coordinates for the collection site is: 6.46926°S, 76.3538°W.
Microrhagus n. sp. 1
Distribution: Peru (Loreto Region).
Microrhagus n. sp. 2
Microrhagus n. sp. 3
Microrhagus n. sp. 4
Microrhagus n. sp. 5
Microrhagus n. sp. 6
Microrhagus n. sp. 7
Microrhagus sp. b
Material examined: One specimen was available for study: "PERU: Ucayali Dept., Tingo Maria-Pucallpa Rd., Puente Chino, km 205, 1300 m, 9°8'12"S, 75°47'20"W, 11-14 Oct 1999; R. Brooks, PERU1B99 007A, ex: flight intercept trap" (GERP).
Note: I have not been able to ascertain whether the species is undescribed or belong to an existing species unrecorded in Peru. 
Distribution: Peru (Loreto Region).
Dyscharachthis sp. b
Distribution: Peru. 
Note:
The specimen certainly belongs to Dyscharachthis. The specimen has not been compared against any types for species currently placed in Idiotarsus for proper specific identification.
Dyscharachthis sp. c
Note:
Mesogenini Muona, 1993
Temnillus Bonvouloir, 1871
Temnillus sp.
Distribution: South America-Bolivia, Brazil, Colombia, French Guiana, Peru.
Material examined:
One specimen was available for study: "PERU: Tambopata Prov., Madre de Dios Dpto., 15km NE Puerto" / "Maldonado, Reserva, Cuzco Amazonico, 12°33'S, 69°03'W, 200m, Plot #Z1E7" / "9 July 1989, J.S. Ashe, R.A. Leschen #449, ex., under bark" (SEMC).
Note: Muona (pers. com.) , currently revising the group, suggested a complex of species exist in South America from which the Peruvian species is different from specimens taken in French Guiana and could possibly be a new species. The specimen has not been compared against any types of other species within the group.
Eucnemini Eschscholtz, 1829
Gastraulacus Guérin-Méneville, 1843
Gastraulacus nevermanni Barber, 1925
Distribution: Central America -Costa Rica; South America -French Guiana, Peru. Note: Identifications were facilitated through comparisons of these two specimens against an illustration of the species in Chassain and Touroult (2011) . Approximate coordinates for Satipo, Junin, Rio Tambo is 12.1°S, 73.8667°W.
Poecilochrus Bonvouloir, 1871
Poecilochrus quadriimpressus Bonvouloir, 1875
Distribution: Peru (Pasco Region).
Type locality: Pozuzo.
Note: Without seeing the type, it is suspected the species is misplaced in the group, Poecilochrus is largely distributed in Southeast Asia. The Peruvian specimens could belong to either Idiotarsus Bonvouloir, 1871 or Dyscharachthis (Muona, pers. com.) .
Idiotarsus Bonvouloir, 1871
36. Idiotarsus n. sp. 1 Distribution: Peru (Loreto Region).
Idiotarsus n. sp. 2
Macraulacinae Fleutiaux, 1922 Orodotini Muona, 1993 Ceratogonys Perty, 1830 38. Ceratogonys spinicorne (Fabricius, 1801) Distribution: South America-Brazil, Colombia, French Guiana, Peru.
Material examined: One specimen was available for study: "PERU: Jauja Prov., Junin Dept., 840m., Sani Benu (8km. E., Satipo) 6-9 Nov, 1935 Felix Woytkowski" (SEMC).
Note: Identification was facilitated through comparison of a single specimen against an illustration of the species in Chassain and Touroult (2011) and specimens provided by Jacques Chassain for the GERP collection. Approximate coordinates for the site is: 11.253917°S, 74.565565°W. Macraulacini Fleutiaux, 1922 Heterotaxis Bonvouloir, 1872 39. Heterotaxis n. sp.
Distribution: Peru (Loreto Region).
Macraulacus Bonvouloir, 1871 40. Macraulacus n. sp.
Distribution: Peru (unknown region).
Note : Vahtera et. al. (2015) reported an undescribed species from Peru currently in the Muona collection.
Gagatellus Fleutiaux, 1912 41. Gagatellus baeri Fleutiaux, 1912 Distribution: South America-Peru (San Martin Region) Type locality: "Huallaga prov., Rio Mixiollo, 1800m, 7 August 1900" (Fleutiaux, 1912) . Fleutiaux (1912) described G. baeri based on two specimens, one from Peru and another from French Guiana. Chassain (2015) examined Fleutiaux's specimen from French Guiana and determined that a female specimen may instead be one of the two newly described species, that being either Gagatellus fleutiauxi or Gagatellus guyanensis. Gagatellus baeri is now considered a precintive species in Peru, known from its type locality. Rio Mixiollo is a small stream with the coordinates of 8.01667°S, 76.65°W. Fleutiaux, 1928 42. Maelodrus n. sp. Somahenecus Cobos, 1964 43. Somahenecus brevicornis (Cobos, 1964) Distribution: South America -Brazil, Peru.
Note:
Maelodrus
Material examined: Seven specimens were available for study: 5, "PERU: Loreto Prov., Iquitos, 90 m, 5 May, 1992, J. Danoff-Berg, ex: flight intercept trap" (GERP, SEMC); 1, "PERU: Madre de, Dios, Pantiacolla Lodge, 5.5 km NW, El Mirador Trail, Alto Madre de, Dios River, 500 m, 12°39'10"S, 71°15'28"W, 23-26 Oct 2000; R. Brooks, PERU1B00 100, ex: flight intercept trap" (SEMC); 1, "PERU: Ucayali Dept., Tingo Maria-Pucallpa Rd., Puente Chino, km 205, 1300 m, 9°8'12"S, 75°47'20"W, 11-14 Oct 1999; R. Brooks, PERU1B99 007A, ex: flight intercept trap" (SEMC).
Note: Identification of the species is based on translated information as well as comparison of the specimens against an illustration of the species provided by Cobos (1964) .
Plesiofornax Cocquerel, 1866
Plesiofornax curtus Fleutiaux, 1896
Distribution: South America -Bolivia, Brazil, Ecuador, Peru.
Material examined: One specimen was available for study: "Peru: Loreto, 73.5 w 4.8 s, Vacumama, 6-20 VIII-1994" [handwritten] / "Collection of the Global, Eucnemid Research Project, (Robert L. Otto)" [green framed white label] / "Plesiofornax, curtus, Fleutiaux, Det. R.L. Otto, 2013" (GERP) .
Identification of the species was made possible through translating and interpreting information from Fleutiaux (1896). Fleutiaux, 1934 Distribution: Peru (Cusco Region).
Plesiofornax peruvianus
Type locality: Marcapata (Fleutiaux 1934) .
Plesiofornax reedi Fleutiaux, 1899
Material examined:
One specimen was available for study: "PERU: Dept. Madre de, Dios: Amazonas Lodge, N Atalaya 12°52.2'S, 71°22.6'W 480m, 10-13-XI-2007 D. Brzoska, ex. flight intercept trap, PER1B07 002" (GERP).
Identification of the species was made possible through translating and interpreting information from Fleutiaux (1899b).
Plesiofornax n. sp.
Distribution: Peru (Loreto Region).
Silveriola Cobos, 1956 48. Silveriola sublucida (Bonvouloir, 1872) Distribution: Central America-Costa Rica, Nicaragua, Panama; South America-Brazil, French Guiana, Peru.
Material examined: One specimen was available for study: "Peru: Madre de Dios:, CICRA Field Station, garden, 12.56940°S 70.10100°W 260m, 22-29.VII.2010 M.J. Endara, ex. malaise trap, PER10-07-MAT-008" (SEMC).
Note: Identification of the species was facilitated through interpreted section of the species key provided by Bonvouloir (1872) and comparing the specimen against the illustration in the monograph. Additionally, the species' identification was further verified through utilizing the Plesiofornax key in Horn (1890) . Spinifornax Fleutiaux, 1926 49. Spinifornax n. sp.
Serrifornax Fleutiaux, 1926 50. Serrifornax n. sp.
Onichodon Newman, 1838 51. Onichodon sp. e Distribution: Peru.
Material examined: One specimen was available for study: "PERU: Pasco Dept., Villa Rica Rd., 1475m, 10°47'5"S, 75°18'54"W, 15 -18 Oct 1999; R. Brooks, D. Brzoska, PE-RU1B99 030C, ex: flight intercept trap" (SEMC).
Note:
The specimen certainly belongs to Onichodon and has not been compared against any types for species currently placed in Fornax for proper specific identification.
Onichodon sp. g
Distribution: Peru. Note: Two specimens of F. obrutus from SEMC collected in Honduras and Mexico were identified through the species key provided in Horn (1890) . Three Peruvian specimens keyed out to F. obrutus in Bonvouloir (1872), however, differs from these specimens based on the base of the frontoclypeal region; that being narrower in F. obrutus and wider in F. nr. obrutus. Shape of the lateral sides of the pronotum is different; basal half is parallel-sided in F. obrutus and slightly arcuate in F. nr. obrutus. Note: Identification of the species was made by comparing the single specimen against the description and illustration of the species in Bonvouloir (1872) as well as previously identified Costa Rican specimen in GERP.
Fornax sinuatus Bonvouloir, 1872
Distribution: South America -Brazil, French Guiana, Peru. Note: Identification of the species was facilitated through interpreted section of the species key provided by Bonvouloir (1872) and comparing the specimen against the illustration in the monograph.
Fornax striatulus Bonvouloir, 1872
Distribution: South America -Bolivia, Brazil, Peru. Note: Identification of the species was facilitated through interpreted section of the species key provided by Bonvouloir (1872) and comparing the specimens against the illustration in the monograph.
Fornax vareipunctatus Bonvouloir, 1872
Distribution: South America -French Guiana, Peru.
Material examined: One specimen was available for study: "Marcapata, Peru" / M.N. Muzeum, Budapest" / "Fornax, spec., det. W. Lucht, 1985" [genus, abbreviated species and year handwritten; black framed white label] / "Collection of the Global, Eucnemid Research Project, (Robert L. Otto)" [green framed white label] / Fornax, variepunctatus, Bonvouloir, Det. R.L. Otto, 2003" (GERP) .
Note: Identification of the species was facilitated through interpreted section of the species key provided by Bonvouloir (1872) and comparing the specimen against the illustration in the monograph. Approximate coordinates for Marcapata is 13.591125°S, 70.976924°W. Note: I have not been able to ascertain whether the species is undescribed or belong to an existing species unrecorded in Peru.
Fornax sp. c
Material examined: One specimen was available for study: "PERU: Jauja Prov., Junin Dept., Sani, Beni, 840m. ele., 1-10 October 1935, Felix Woytkowski" (SEMC). Sani Beni is a misspelled word on the label and may be referred to Sani Benu instead. Approximate coordinates for the Sani Benu site is: 11.253917°S, 74.565565°W.
Note: I have not been able to ascertain whether the species is undescribed or belong to an existing species unrecorded in Peru. Note: Identification of the species was facilitated through interpreted species description provided by Bonvouloir (1872) and comparing the specimen against the illustration in the monograph. Additionally, the species' identification was further verified in Horn (1890) .
Dromaeolus Kiesenwetter, 1858
73. Dromaeolus nr. batesii Bonvouloir, 1871 Distribution: Peru.
Material examined: Three specimens were available for study: 1, "PERU: Dept. Madre de, Dios: Pantiacolla Lodge, Alto Madre de Dios R., 12°39.3'S 71°13.9'W 420m, 14-19-XI-2007 D. Brzoska, ex. flight intercept trap, PER1B07 004" (SEMC); 1, "Peru: Madre de Dios Dept., CICRA Field Stn. trail 6, research plot 12.55207°S, 70.10962°W, 295m 9-11. VI.2011, Chaboo team, canopy Malaise trap, bottom sample, PER11-CMB-001" (SEMC); 1, "Peru: Madre de Dios Dept., CICRA Fld Stn. trail 6, research, plot 12.55207°S 70.10962°W, 295m, 11-13.VI.2011, Chaboo, team, canopy Malaise, bottom, sample, PER-11-CMB-002" (GERP) .
Note: A single specimen identified as D. batesii from GERP collected in French Guiana was based on the translated, interpreted information from the species key provided in Bonvouloir (1871) and later verified through comparison against the illustration in the monograph. Three Peruvian specimens keyed out to D. batesii in Bonvouloir (1871), however, differs from the French Guianese specimen and illustration based on the pronotal hind angle; straight in D. batesii, divergent in D. nr. batesii. Ornate arrangements of setae on the elytra differs. Elytral setae are broader in D. batesii and slightly narrower in D. nr. batesii.
especially since only two larvae in South America have been described (see Costa et al. 1988; Teixeira & Casari-Chen 1994) .
